I . A combination of balance and isotope techniques was used to determine the influence of phosphorus depletion on the size of the exchangeable calcium pool and on the rates of Ca deposition in and removal from the whole skeleton of sheep. 2. The exchangeable Ca pool was reduced in size in the depleted sheep to approximately 50 yo of that in the controls. 3. The rates of Ca deposition in and removal from bone were reduced by P depletion and the rate of Ca transfer from the pool was reduced slightly. 4. The turnover rates of the exchangeable Ca pool and bone Ca in sheep appear to be similar to values published for man. Recently Bronner, Richelle, Saville, Nicholas & Cobb (1963), using a kinetic approach to the study of Ca metabolism, showed that a significant positive correlation existed between the rates of Ca absorption from the intestine and Ca deposition in the bone. The relationship suggests that at high rates of intestinal absorption a relatively large amount of Ca was deposited in the skeleton. However, as Bronner (1964) points out, Ca absorption may not be an independent variable and may vary with the intensity of Ca metabolism. Support for this view might be obtained from the studies of Kimberg, Schachter & Schenker (1961), who showed that low-Ca diets enhanced Ca transfer in preparations of everted gut sacs from rats.
will be reported separately, a kinetic study of skeletal Ca metabolism was made in five sheep with the aid of 45Ca and 32P.
The size of the rapidly exchangeable Ca pool and the rates of deposition of Ca in and its removal from bone appeared to be reduced after a prolonged period of P depletion.
E X P E R I M E N T A L

Animals and dietary treatment
Three wether lambs were offered a diet low in P and adequate in Ca (0.073 yo P, 0.48 yo Ca on a dry-matter basis) and three wether lambs were offered a diet adequate in both (0.40 yo P, 0.40 yo Ca on a dry-matter basis) for 142 days. The composition of the diets is shown in Table I . One lamb refused to eat the low-P diet before the experiment was completed and hence was excluded from the study. All animals were about 6 months of age at the beginning of the experiment and were of White-Face cross-breeding. Ergocalciferol was added to the diets at the rate of 330 i.u./kg diet on the basis of the recommendations made by Andrews & Cunningham (1945-6) ; the sheep had direct access to sunlight. After the period of P depletion the sheep were placed in metabolism stalls and given Ca and P in the amounts shown in Table 2 . A 4-day preliminary period, during which the animals became accustomed to the stalls and diets, was allowed before the metabolism study began. All the sheep consumed the complete daily allowance of food; food was offered at 07.00 h and at 19.00 h. 
Procedure
After the preliminary period each sheep was injected subcutaneously with 2-8 mc 45Ca and 4.9 mc 32P. The isotope solutions were adjusted to near neutrality with weak sodium hydroxide before injection and one isotope was given on each side of the vertebral column in the area of the tail-head. Complete urine and faecal collections were made during the 12 h period following injection and at 24 h intervals during the subsequent 7 days. Blood samples were taken by jugular puncture at I , 6, 12, 36, 60, 108, 132, 180, 216, (1951) with a specially constructed aluminium filter ( 5 I mg/cm2) and an automatic gas-flow Geiger-Muller counter.
Kinetic analysis Details of the method of kinetic analysis used in this study have been discussed previously by Aubert et al. (1963) . The values were analysed by the second of two simplified methods described by these workers.
From 60 to 180 h after injection the specific activity of the serum Ca decreased according to a simple exponential relationship with time. This portion of the curve was used for calculating the size of the exchangeable Ca pool and the rate of transfer of Ca from this pool. The exchangeable Ca pool is designated E in this paper. Measures of the rates of excretion of metabolic faecal Ca and P were required in order to undertake the kinetic analysis. The formula employed in the calculation of metabolic faecal excretion of Ca and P is similar to one derived by Bronner (1964) from the kinetic analysis by Aubert et al. (1963) and was as follows:
where vf = metabolic faecal excretion of Ca or P (g) in (180-t) h; vu = urinary Ca or P (g) from time of injection to (180-t) h, where t = number of hours lag between injection and peak faecal specific activity; R, = total radioactivity in faeces for the 180 h period after the injection; and R, = total radioactivity in urine from the time of injection to (180-t) h, where t = number of hours lag between injection and the peak specific activity of the faeces.
Simesen, Lunaas, Rogers & Luick (1962) have used a similar method of calculation in their study of endogenous magnesium excretion in calves. Table z shows the mean daily intake, absorption and balance of Ca and P in the sheep studied. In Table 3 the results are given of the kinetic analysis of the rate of skeletal metabolism in the two sheep which had been previously depleted of their stores of body P and in the three control sheep. The size of the rapidly exchangeable Ca pool (E) was substantially reduced after P depletion. In the two depleted sheep the values, 11.1 and 11.7 g, were almost identical. (V,,) of Ca in and its removal ( V0-) from bone also appeared to be reduced as a result of the prolonged period of P depletion. Though it is appreciated that the present results are based on relatively few observations, they also suggest that a decreased total transfer rate (VTv) of Ca from the Ca pool resulted from offering a diet low in P for a 142-day period. 
R E S U L T S
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* Intake-total faecal excretion + metabolic faecal excretion. Exchangeable * V,, = Ca deposited in skeleton.
Q
-t Vo-= Ca removed from skeleton.
t VT = total Ca loss from exchangeable Ca pool.
D I S C U S S I O N
The average size of the exchangeable Ca pool in the control sheep was found to be 20.8 g, which, as suggested in the previous section, appears to approximate to 6% of the total body Ca. This value may be compared with that of 3.9% obtained in rats (Bauer, Carlsson & Lindquist, 1955) , 2 5 % in the mature cow (Hansard, Comar & Davis, I954) , and approximately 0.5 in young, adult, human subjects (Bronner & Harris, 1956). The value for the depleted sheep is likely to be less than that for the control sheep, since P depletion resulted in a 50% reduction in the size of the ex- If the distinction between labile and stable fractions of the bone mineral has functional significance, it is not surprising that the manipulation of dietary P affects the size of the labile Ca pool. This has already been pointed out by Bronner (1964). It is also of interest that Aikawa, Reardon & Harms (1962) found a decrease in the exchangeable Mg pool in rats given a Mg-deficient diet. Since it is not feasible to use a similar approach for the determination of the size of the exchangeable skeletal P pool (Bauer et al. 1955 ), owing to interference by the large amounts of extraskeletal phosphates, a comparison of the sizes of the exchangeable Ca and P pools was not made. 
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The overall pool turnover rate, KT = VT/E, and the bone turnover rate, KO+ = Vo+/E, calculated for the control sheep, compare closely with the values reported for man, as shown in Table 4 . From a comparison of the values given in this paper it might be suggested that the exchangeable Ca pools, as determined by the isotope techniques employed in this experiment and those of Lemaire & Bronner
